Recently an algebra based on propositional calculi was introdued by Tamilarasi and Mekalai in the year 2010 known as T M −algebras, see [6]. In our paper [1] we introduced the notion of derivation on TM-algebras. In this paper, we introduce the notion of symmetric bi-derivation on TM-algebras and study some of its properties.
Introduction
It is well known that BCK and BCI-algebras are two classes of algebras of logic. They were introduced by Imai and Iseki [3] and have been extensively investigated by many researchers. Recently another algebra based on propositional calculi was introdued by Tamilarasi and Mekalai [6] in the year 2010 known as T M −algebras.
Motivated by the notion of derivations on rings and near-rings Jun and Xin [4] studied the notion of derivation on BCI-algebras. In our paper [1] , we introduced the notion of derivation on T M −algebras. In [5] , the authors have discussed the notion of symmetric bi-derivation on BCI-algebras. This motivated us to introduce the notion of symmetric bi-derivation on TM-algebras in this paper. We study the properties of symmetric bi-derivations on TMalgebras and prove that the set of all symmetric bi-derivations on a TM-algebra forms a semigroup under a suitably defined binary composition.
Preliminaries
In this section, we recall some basic definitions and results that are needed for our work. Definition 2.1. A T M −algebra (X, * , 0) is a non-empty set X with a constant 0 and a binary operation * satisfying the following axioms:
Definition 2.2. A T M −algebra X is said to be associative if (x * y) * z = x * (y * z) for all x, y, z ∈ X. Definition 2.3. For any T M −algebra (X, * , 0). We define the set G(X) = {x ∈ X | 0 * x = x} . Remark 2.4. In a T M −algebra X, by definition, x ∧ y = y * (y * x). However, in a TM-algebra, x = y * (y * x). Hence, in a TM-algebra, we have x ∧ y = x ∀ x, y ∈ X. Definition 2.5.
[2] Let X be a T M −algebra. If we define an operation +, called addition, as x + y = x * (0 * y) for all x, y ∈ X, then (X, +) is an abelian group with identity 0 and the additive inverse −x = 0 * x ∀ x ∈ X. Remark 2.6. If we have a T M −algebra (X, * , 0) it follows from the above definition that (X, +) is an abelian group with −y = 0 * y ∀ y ∈ X. Then we have x − y = x * y ∀ x, y ∈ X. On the other hand if we choose an abelian group (X, +) with an identity 0 and define x * y = x − y, we get a T M −algebra (X, * , 0) where
It is said to be a derivation on X if d is both a (l, r)−derivation and a (r, l)−derivation on X.
Symmetric BI-Derivations
We start this section with the definition of Cartesian product of T M −algebras.
Definition 3.1. Let X, Y be T M −algebras. An operation * on the Cartesian product X × Y of X, Y is defined as follws. Proof. Let X and Y be two T M −algebras. Consider the cartesian product X × Y.
holds for all pairs of elements x, y ∈ X. The map D : X × X → X defined by D(x, y) = x * (0 * y) is a symmetric map. The map
If D is both an (l, r)symmetric bi-derivation and an (r, l) symmetric biderivation then D is called a symmetric bi-derivation. 
Example 3.9. Consider in example 3.4. Define D(x, y) = x * (0 * y) for all x, y ∈ X is a symmetric map. Then D is a symmetric Bi-derivation. 
Then D is a symmetric Bi-derivation.
Proposition 3.11. Let X be a T M −algebra. Define a symmetric map D : X×X → X by D(x, y) = x+y for all x, y ∈ X. Then D is a (l, r)−symmetric Bi-derivation.
Proof.
D(x * y, z) = (x * y) + z f or all x, y, z ∈ X = (x * y) * (0 * z)
This proves that D is a (l, r)−symmetric Bi-derivation.
Theorem 3.12. Let X be an associative T M −algebra. Then the symmetric map D : X × X → X defined by D(x, y) = x + y for all x, y ∈ X is a symmetric bi-derivation.
Proof. By the above proposition, D is a (l, r)−symmetric bi-derivation.
This proves that D is (r, l)−symmetric bi-derivation and hence a symmetric bi-derivation. Proof.
1. Let D be a (l, r)−symmetric bi-derivation.
Let D be a (r, l)−symmetric bi-derivation and D(0, y) = 0 for all y ∈ X.
Proposition 3.14. Let X be a T M −algebra and D : X × X → X be a (l, r)−symmetric bi-derivation. Then 
Put a = 0, D(0, y) = 0 ∀y ∈ X.
Proposition 3.15. Let X be a T M −algebra and D : X × X → X be a (r, l)−symmetric bi-derivation. Then
4. D(a, y) = a for all a, y ∈ X if and only if D(0, y) = 0.
Proof.
This shows that D(a, y) ∈ G(X). D(a, y)  *  (a  *  D(0, y) 
Proof. We will prove the following implication
Combining (1) and (2), we get (
=(x * D 1 (y, z)) * ((x * D 1 (y, z)) * D 1 (x, z) * y)
Combining (1) and (2) we get, (
This proves that, ∧ is associative. Combining the above two propositions, we get the following theorem. Combining the above two theorem we get the following theorem. 
